The helix-loop-helix/leucine repeat transcription factor USF can be functionally regulated in a redox-dependent manner.
We showed previously that the DNA-binding capacity of the helix-loop-helix/leucine repeat transcription factor USF43 is lowered dramatically under nonreducing conditions. This report defines the molecular basis of this effect by showing (i) that the only two USF43 cysteine residues, both present within the helix-loop-helix protein-protein interface domain, are required for this regulation, (ii) that the sulfhydryl groups of these cysteine residues are the actual targets of this regulation, (iii) that oxidation of these groups results in both intra- and intermolecular nonrandom covalent links, (iv) that this redox modulation of USF43 DNA-binding potential can translate in vitro into a specific modulation of its ability to activate transcription from a USF-responsive promoter. The implications of these modulations of USF43 function in response to redox changes are discussed with regard to the apparent paradox of USF strong activation potential and its ubiquitous distribution in all cell types tested.